Calcium channel agonists and antagonists: effects of chronic treatment on pituitary prolactin synthesis and intracellular calcium.
PRL synthesis by GH cells in culture has previously been shown to increase when calcium is added to cultures grown in calcium-depleted medium or when cultures are treated for 18 h or longer with the dihydropyridine calcium channel agonist BAY K8644, whereas the antagonist nimodipine inhibits PRL. The experiments described here were designed to test whether differences in PRL synthesis caused by the dihydropyridines are due to changes in PRL mRNA levels, whether structurally different classes of calcium channel blockers alter PRL production, and whether long term treatment with calcium channel agonists and antagonists alters intracellular free calcium, [Ca2+]i. PRL synthesis and PRL mRNA levels were increased similarly by BAY K8644 and decreased in parallel by the dihydropyridine antagonist nimodipine, while overall protein and RNA synthesis were not changed by either the agonist or antagonist. Two calcium channel blockers which act at different sites on L-type channels than the dihydropyridines also inhibited PRL synthesis without affecting GH; 5 microM verapamil reduced PRL by 64% and 15 microM diltiazem by 89%. Partial depolarization with 5-25 mM KCl increased PRL synthesis up to 2-fold. The intracellular free calcium ion concentration was estimated by Quin 2 and averaged 142 nM for control cultures in normal medium, and 128 and 168 nM for cultures treated 72 h with nimodipine or BAY K8644, respectively. Nimodipine totally prevented the calcium rise obtained upon depolarization.(ABSTRACT TRUNCATED AT 250 WORDS)